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(57) [Abstract] 

[Constitution] 2' -deoxy-L-ribo- nucleoside 5'-birdphos 
phoric acid , reverse transcriptase inhibitor ^ch includes for 
example 2' -deoxy-L- thymidine 5'-birdpho^horicacidas 
theactive ingredient. 

[EflFect] Because reverse transcriptase wiiich retrovirus and fo 
r exanple HIV is produced isobstructed strongly, it is useful in 
treatment and prevention of AIDS, and thedisease control * 
delay after AIDS * viral infectioa In addition, it is useful as 
reagent wliich is used because of the biochemistry and genetic 
engineering or other research. 



[iS^^2] 2' -"rt^iy-L-^^i^ 5' - 



[0001] 

I V : t h$fe5g:T^±'t7>r;i/X) mOly hw^^ 

Ds. x^x) orhm'c^^^^oftmiwwz^mtm&w- 



[aain<s)] 

[Qaiml] Reverse transoiptase inhibitor ^^inch includes 2* -de 
oxy - L - ribo- nucleoside 5' - bird phosphoric arid as active 
ingredient. 

[Qaim 2] Reverse transcriptase inhibitor vAiich is stated in Qa 
im 1 which includes 2' - deoxy -L - thymidine 5' - bird 
pho^horic acid as active ingredient. 

[Description of the Invention] 
[0001] 

[Field of Industrial i^lication] Ibis invention regards reverse 
transcriptase inhibitor. Furthennore as fo* details, as for this 

invention, it obstructs reverse transcriptasewiiich AIDS virus 
(HTV: human inrrunodeficiency virus) or other retrovirus 
produces, regsrds useful reverse transcriptase inhibitor in 
treatment of acquired imninodeficiency syndrome (AIDS, 
AIDS)aiKi disease control after infection. 
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v>(3TC, Antimicrob. AgentsChemother. , 36, 1688- 
1694. 1992) fccfct;3' -^7-2' 5 - 

-^^l/^fp- L - v^vXFTC, Antimicrob. Agents Che 
mother.. 36. 2423-2431. 1992) izliS^lNfciH I VStt 

PJiS•r'&C<t/)<^B^S^^Tl^^)(J. Med. Chem., 35. 42 
14-4220. 1992)o 

[0 0 0 2] 

0m?Z<Dtz^lzmi^itii>U^tLXt^mx*&ho * 

^^M(Oo^H^mmmm\\z:^t3}f&^tLx^^tii>2' 

-x;t- + v-L-'j7K5^>7U:i-vK 5' - h U ^ ^» 
tLXlts m^lt. 2' -x;f^v-L-^= v> 5 
' -h'jyA/K: 2' -x:i-^v-L-'t7U v> 5' 
-hUUA/K; 2' -x:t'+v- L-Tx^' v> 5' 

-huy^K: 2' -xit^v- L-'^'ry v> 5' 

-hgy^K: 2' -T:i-+v- L-vf^v> 5' - 

y A/KO) jt^st^i* £^ If €) c t )!i<"e ^ s o 



[0 0 0 3] *S£0J(DiStE¥»«R§S^iJfz^S!lJS^^i:L 

(^«SM5?<;u;j-vK<;)it¥*t^«J) ^^li* + v 
«ibyA/^icj:y 5' -^/y^K^bWtLtc*, 

h'j ^)^mitwtti>zt{z^i')s^ltti>ztf)<xti> 

^ fcii u h D -f ;u X ® IfeSO ^ =(s}ri3Sf) & * I Mi ii S0 

tzi^(DmmtLxmi^i>ztf)^xti>. zo^^izit. 



[Prior Art] Umatural type enantio nucleoside vAich until recen 
tly, is a optics opposite isoner (enantiomer) of natural 
nucleoside wassynthesized various. AnDiig these, strong anti- 
HIV activity is reported to 3' - thia - 2' - deoxy- L - cytidine 
(3TC,Antimcrob. agents Chemother., 36, 1688-1694, 1992) 
andJ - thia- 2' - deoxy- 5 - fluoro- L- cytidine (FTC, 
Antimicrob. agpnts Chemother., 36, 242 3- 24 31 , 1992) 
wiiich belong to the L shape nucleoside. In addition, L - 
tl^mdine, to pho^horic acid is converted by herpes simplex 
virus Type I withthe thymidine kinase wdiich cord is done, 
diqjlication of virus in in the infected cell is obstructed is 
reported densely, ( Journal of Medicinal Chemistry (0022-2623, 
JMCMAR) , 35, 421 4- 4220, 1992). 

[0002] 

<means in order to solve Problems That Invention Seeks to S 
olve and problem >The this inventor, producing 2' - deoxy - L - 
ribo- nucleoside 5' - bird pho^horic acid, when it examined 
biological acti vity,obstructs reverse transcriptase wiiich this 
conpound produces retrovirus stron^ydensely to discover, this 
invention it reached to conpletioa Because reverse 
transcriptase inhibitor of this invention obstructs reverse 
transcriptase wWch thee^)ecially HIV is produced strongly, it is 
useful in treatment and prevention ofthe AIDS, and disease 
control* delay after AnX* viral infectioa In addition, it is 
useful as reagqnt which is used because ofthe biochemistry and 
genetic engineering or other research. In reverse transcriptase 
inhibitor of this invention for example 2 - deoxy - L - 
thymidii^ 5' - bird pho^horic acid; 2' -deoxy- L- uridine 
5* -birdpho^horic acid ;the2'- deoxy -L- adenosine 5'- 
bird pho^horic acid ; 2' - deo?Q^ - L - guanosine 5' - bird 
pho^horic acid ; optics opposite isomer of 2' - deoxy - L - 
cytidine 5' -bird pho^horic acid or other natural 2'- 
deojQTibo- nucleoside 5'- bird pho^horicacid,and optics 
opposite isomer of2'- deoxy -L- 5 -fluorouridine 5'-bird 
phosphoric acid or other unnatural type 2' - deoxyribo- 
nucleoside 5' -bird phosphoric acid can be listed as active 
ingredient asthe2*-deo;^-L- ribo- nucleoside S'-bird 
phosphoric acid which is included 

[0003] It can produce 2' - deoxy - L - ribo- nucleoside 5' - bird 
pho^horic acid which is included in reverse transcriptase 
inhibitor oflhe this uwention as active ingredient, after making 
5' - mono pho^horic acid conversion bocfy theL - tl^oridine or 
other L- nucleoside (optics opposite isomer of natural 
nucleoside), with for example pho^horus oxychloride etc, by 
making 5' - bird pho^horic acid conversion bodywhich 
corresponds with for example phosphoroimidaz)ojp9Djp7 
method You can use reverse transcriptase inhibitor of this 
invention, as pharmaceutical for disease control orthe delay 
after disease or other treatment and prevention or retrovirus 
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[0 0 0 4] SSP^mt/^SiJCDMitlcli. ?LSS. D--7> 
-h-;i/. h't'^Pn vx>^>. SSS-tr^l/P-xHcO 

;u-b;i/P-x, t Kp*v::^Ptf;u-?«^;u-tr;up-x, 
7Kuez:;utfpij K>^(Z>$g^aiJ: XxT'^VH-^^^^ 
v't7A, !jr;U^^(D?i;R^iJ ; t Kp + v:^P e;U/ 

, jS5»JOSlii(^li. ai*fflSa7X. ±^«^7X. :^P 
SlMi^SCDpHilSISSiJ; ^fK-l^S. 

-6 2' -x;t-+v-L-U?H5i^ u:i-vK 5' - h 'J 
yA/KcD-a&fcyS4M;()<0. 1 -l.OOO mg/kg ggi 



[0 00 5] 

P>COSifi^J(;:[Eg*ti*^i:lj:JS:i^ 



fflll : 2' -T:j-+i/-L— 9^5v> 5' -hUyA/ 



infection wtere for exanplelW virus or other retrovirus 
participates. In this case, if it should have prescribed to patient 
as active ingredientthe above-mentioned 2' - deo;^ - L - ribo- 
nucleoside S'- bird pho^horic acid as phannaceutical 
conposition which it includes. As pharmaceutical conposition, 
for example capsules , tablets , fine granule , granule , powder , 
the conposition, or iigectable, siqjpository , ophthalmic 
solution , eye ointment , eardrop for synq) or other oral 
dosagje or conposition for agpnt or other parenteral 
administration ofepidermis can be listed It can produce 
conposition for these pharmaceutical with conventional 
nethod , it ispossible to pharmacological and pharmaceutical 
to produce including acceptable additive,but in accordance with 
necessary. 

[0004] If lactose , D- marmitol , cornstarch and crystalline ce 
llulose or other excipient ; caiboxymethyl cellulose , calcium 
carboxymeth>d cellulose or otho* disintegrating agent ; the 
hydroxypropyl cellulose , hydro^^opyl methylcelMose and 
polyvinyl pyrrolidone or other binder ; magnesiumstearate 
and talc or other lubricant ; hydro^^opyl methylcellulose , 
the sucrose and titanium dioxide or other coating agpnt ; you 
should have used or polyethylene glycol and hard fat or other 
group agent to production of oral drug and suppository, as 
conponentfor fomiilatioa dissolver or solubilizer which if 
can form injectable distilled water , physiological saline , the 
propylene ^ycol or othCT aqueous cm* dissolve ^^llal used type 
agpnt fom^ acid of iix>rganic or org3nic or pH adjustment 
agpnt of base;the salt , fiuctose and ^ycerine or other 
isotonic agent; or stabilizer or other fomidationconponent 
should havebeen used to production of injectable or eyedrop , 
eardrop. Appropriate fomulation component wttch if is widely 
used in wliite vaseline , macrogpl ,the glycerine , cott(Mi cloth 
or other ointment, creamagpnt and tacldfier should have 
been used toproduction of eye ointment and agent for 
epidemis. Whai reverse transcriptase inhibitor of this 
invention it uses, as pharmaceutical conposition in order for 
onesunli^ dose of2'-deoxy-L-ribo- nucleoside 5'-tri 
phosphDric acid wWch is a active ingredient vis-a-vis thepatient 
of for exanple adult, to become 0.1 to 1,000 nqg^ extent, 
if it should have prescribed,but it is possible to increase and 
decrease appropriately with theobject of treatment and 
prevention and age and synptom of patiait. 

[0005] 

[Working Exanple(s)] Furthermore you explain concretely bel 
ow, concerning 2' -deoxy-L-tltymidine 5* - tri phosphoric 
acid wttch is a entodiment where this invention is desirable, 
but as for the this invention there is not this compound or times 
when it is limited in theseWorking Example. 

Exanple 1 rProductiooof 2'- deo}Q^-L-thynidine 5'-bird 
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L-^5v>2 0nig (0. O 8 3 5 ^;u) sy^Kh'j 
x^)l^m\\zmmL. - 1 O'^Clc.^iPLfc^. :4-+v^ 
it^)A,50u\ ^'MwLtzo 4"CICT 1 6B#HS1S$# 

l3#!B?Lfc». <7DP/tv;UA1 OinlT-3lHlgfe;*Lfco 7K 
USD E AE--t?;UP-X (Scm I.D. X 7 cm. Whatm 
an DE-52) lc5a«$-^T7Xj5t Lfc^, h';x^;U7>^ 
-'t^Ae^-TH^'-hCDSJISS^ffi (O-O. 3M, 5 
00inlx2) -eJSaiLfco 5' -^Z yAy»*^t?7^ 

> 5' -^y y/i.K (L-d TMP) £»fco 505 OD 
267 (0. 1 N HCI) 6 3% 



[0006] 2' --f^f+v-L-^S v> 5' 
y yA/K 475 00267^ v;^^^U7N;i^ ATS K(CJ§<SL, 

*;i.7t;-;u>:;^ 5yv/-;u40. smg^^ao^. m&izx 

3. 5KPpia»Lfco 7i5'>'-;H 5. 4 I *aSJlDLT3 

^I/*;I/JU7 5 K;'§;'S (0. 6 5 'j ^ ^U/ml ) ImlS^jDL 
^;fl'C?2 4i^PBl1»ltLfco JS)Si«*«E$£@Lfc». « 
S^7X5 0nil(Z'tft?LT. iSttSlI y^A$)SJ]PL/-Co 
S^/jMci Oi^sa»Lfc»(cM5gL. mm\Z7KB0m\ 

(3cm I.D. x7cm, Whatman DE-52) lziR^$#T7K/% 

Sg^lfi (O-O. 5M. 5 0 0ml X 2) -CSSiULfco 5 

' -T;i- + i/- L-f^$i^>5' -h';yA/K (L-d 
TTP) 370 0D267 (0. 1 N HCI) iR¥7 8 

% 

OVf&ifSLy^^^ h}l : A max 267 nm (HgO) 

y^JS^^S : e (p) 26? nm (H20)=3 

,200 

mmm £(p)=2.9oo 



YMCODS A-3 0 2i$tS<aBI. 7jC-7'tr 

hSffija (pH 7.0) (78:2:20. v/v/v) . SSaiml/a^. 
5 OXo 

[0 0 0 7] mz :U^m 

» (L-dTTP) ^mi^XKm±^tS^lf'^^ }V^(J> 



pho^hcnicacid 

L - thyiridine 20 nqg (0.083 irilliniDle) was melted in triethyl p 
hosphate 1 iri, after cooling in - 10 °C, the phosphorus 
o>Q^chloride 50 1 was added While with 4 °C after 1 6-hour 
reaction , agitating reaction irixture to thelM sodium 
bicarbonate water solution 2 ml, you poured After neutralizing, 
adding water, after diluting total amount in theSO ml, thrice you 
washed with chlorofi>rmlOml. After adsorbing into DEAE - 
cellulose (3 cm I.D. X 7 cm, Whatman DE-52) , water wash 
doing water layer, it liquatedwith linear concentration gradient 
(0 - 03H 500 ni X 2) of triethyl ammoniumbicarbonate. 
Gathering fraction vMch includes 5' - mono phosphoric acid, it 
concentrated,acquired 2' -deoxy-L- thymidine 5'-mDno 
pho^horic acid (L - d IMP). 505 OD267 (0. 1 N HQ) yield 
63% 

[0006] 2' -deoxy-L- thymidine 5' - mono pho^horic acid 
475 OD267 was melted in dimetltylforraamide, carbonyl 
diimidazole 40.5 nqg after adding,the 3. 5 hours was agitated 
with roomtOTperature. Adding methanol 15.4 1 ,3 0min 
after agitating, it added pyropho^horic acid tribut>d amine salt 
dimethylformamide solution (0.6 nillimDle/ml)l ni andthe 2 4 
hours agitated with room tenperature. vacuumdry solid after 
doing reaction mixture, melting residue in water 50 ml,it added 
activated carbon 1 gram Calmly 10 min after agitating, it 
filtered, added water 50 nito residue and melted After 
adsorbing into DEAE - cellulose (3 cm I.D. X 7 cm , 
Whatman D&'52) , water wash doing this solution, itliquated 
with linear concentrati(Mi gradient (0-0.5M, 500mlX2)of 
triedtyl arrmoniumbicarbonate. Gathering fraction which 
iiicludes 5' - tri pho^horic acid, it concentrated,acquired 2' - 
deo3Q^-L- thyiridine 5' -triphosphoric add (L-dTIP)^ 370 
OD267(0.1NHa) yield 78% 

UV absorption spectrum : max 267 nm (H20) 
Pho^horusatomcontent : Calculated value (p)267 n 

m (moH^oo 

Actual measured value (p)=2,900 

HPLCanalysis : Hold time 6.8min purity 97% 



(i)lunii YMCODS A- 302 reverse phase resin, water -acet 
onitrile and IM triethyl ammcmiumacetate buffer (pH 7. 
0)(78:2:20, v/v/v) , flow rate 1 ni per minute and 50 ^'C . 

[0007] Exanple 2 : Test Exanple 

Action for DNA polymerase of eukaryote and virus making use 
oftheabove-mentioned2'-deoxy-L-tlQaridine 5'-bird 
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--tf<hLTI*, zi't^vflS^DN ATtf'jy^— tfa(Polaf 
) s "yy hDN AtK'J-?^ ^—^^0 (Pol)9 : Date. T. , et 
al., Biochemistry, 27. 2983-2990. 1988). 't^vWSa 
DNA/K';;^^-' tfr (Poir : Izuta, S.. etal.. Bio 
chem. Biophys. Res. Cominun. , 179, 776-783 . 1991) 

HIV-1 RT)*ffllNfco DNATtfijy^— tfiS tUhDr!?^ 

iFt^n^miK &7K';>7--t*$3 7"cx*2oi^M-r 

>+^L^-hLfc». SJ£ia*?1^aLT DE 8W:tV3E 
g^^fziiaSS-a-, 5%Na2HP04'C6[Hl, 0':5l>T*T-2lH]j5t 



pho^horic acid (L-dTIP) was exairined As polymerase, 
retrovirus reverse transcriptase (HV-l RT) of calf thynus 
DNA polymerase (Pol ), rat DNA polymerase (Pol 

:Date, T., et al., Biocheiristiy (0006-2960, BICHAW) , 27, 
298 3- 2990, 1988), bovine Uvct DNA polymerase (Pol 

:Izuta, S., et al., Biochemical and Biophysical Research 
Conrnmications (0006-291X, BBRCA) , 179, 776-783 , 1991) , 
andHTV- 1 derivation was used WithE. coli it wasproduced 
and it is a enzyme wiiich was refined the DNA polymerase 
and retrovirus reverse transcriptase, by gpne recoitbination . 
Each polym^ase 2 0-minute incijbate after doing, cooling 
reaction mixture with 37 °Qnaking use of condition wliich is 
shown in Table 1 below ,adsorbing into DE 81 ion exchange 
paper, 6 time, continuing with 5%Na2HPO,the twice after 
washing with water, drying ion exchange paper it did the 
enzyme activity measurement, by measuring radioactivity. 



[0008] 



[0008] 
[Table 1] 



jS Pol r 



HIV-1 RT Pol a Pol 



HV-lRTPol Pol Pol 



50 mM Tris-HCI 
.8 

40 mM KPi 

PH7.5 

MnCl2 

mM 0. 5 mM 



PH8.3 



0.5 mM 



pH7.5 



pH8 



0.5 



SOmMTrisrHQ pH83 pH7.5 pH8.8 



40nMKPi 



Mi02 



0.5 mM 



pH7,5 



0.5 nM 0.5 nM 



MgCl2 
DTT 



1 mM 



BSA 

iig/ml 400 uz/n\\ 
KCI 

mM 50 mM 



1 mM 



4 mM 
1 mM 



1 m 



100 wg/ml 400 utgMl 400 



50 mM 



100 



^feP2 4 niM 

DTT 1 iriM 1 mM 1 nM 1 nM 



BSA 
g^ni 

KQ 



100 g^ni 400 g'ml 400 g^ml 400 



50 nM 



100 mM 50 mM 



TK'HrA] 

g/ml AOug/m\ 

:f ';=3[dT] 

g/ml 10^/g/ml 



20 /i g/ml 
10/ig/ml 



40^ 



40 



Poly[rA] 20 g/ml 



01igp[dTl 10 g/ml 



40 g/ni 40 g/ni 



40 g/ml 10 g/ml 
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attlbDNA 



100 iig/m\ 



Activated DNA 



100 g/ni 



PH]dTTP 



50 /iM 



50^ M 



50 u 



[aHJDTIP 
M 



50 M 50 M 50 M 50 



dATP 
dCTP 
dGTP 

0.6 0.1-0,6 



0.1-0.6 



100 liM 
100 ufH 
100 juM 
0.1-0.6 



0.1- 



[0009] ±lBa)#DNA;KU^7— tflwWf «2' 
-■f^'+v-L-^S v> 5' -h'jU^K (L-d 
TTP) (D^m^bO uMdTT PW&TV^MLtzo 
timtLX. fciH I V»JtLTSftia)3' -7e^K-3 
' -x:i- + vf^5 v>(AZT)0 5' - h 'J U ^K^b^* (AZ 
T-TP: Ono, K. , etal.. Blochem. Biophys. Res. Com 
mun., 140, 498-507. 1986) fc cfet/of - d T T P (Yamag 
uchi, T. . etal.. Chem. Pharm. Bull.. 32, 1441-14 
50, 1984)$ffll\fco Pola<7)SI§^^^-f'7-i: LTStt 
ikDN A$ffll^fc«S, L-d T T PfZcfc^RiSSSm^ 
I$<b^<^:iS4^)btl•r, Pol)SlcS^LTt. ?K'J[rA]-^ 

A^3SRiSA<B«!>btiSlzf ^ft;!j^ofco Polrlw 

. AZ T-T P<titS-rS<t. •5-(DllS?Sttli^'\^(£/)^ 
ofc. -^fc. Qf-dTTPI* Pol rlw>y LTpl^RiSf^ 

mi^ht. L-d TT PliHIV-1 RTfz*tLX3it^R§S4^ 

*tfcL-dTT P0HIV-1 Rn::J4-r?)R§SS!i^fwOl^T 

^^MLhtZb. L-dTTPIiUM-C&^dTTP 

d T T P0K i /KmiiliO. 0 7 T*$>y, L-dTTP 
liHIV-1 Rm*fLX, SM<DdTTPJ:y 4fgjS 



[0 0 10] 



DATP 
DCTP 
DGTP 



100 M 
100 M 
100 M 



Aimunt of enzyme (unit) 
.1-0.6 



0.1-0.6 0.1-0.6 0.1-0.6 0 



[0009] Action of 2' -deoxy-L-tbynidine 5'-birdphospho 
ric acid (L - dTTP) for above-mentioned each DNA polymerase 
wasexamined under 50 MdTIP existing. 5' -bird 
pho^horic acid conversion body (ACT- TP : Qno, K., et al., 
Biochemical and Biophysical Research Comnunications (0006- 
291X,BBRCA), 140,498-507, 1986) and -dTTP 
(YamagucM , T., et al., Chemical &Eiarmaceutical Bulletin 
(0009-2363, CPBTAL) , 32, 144 1- 1450, 1984) of widely 
known3' - azido - 3' - deoxy thymidine (AZT) were used as 
contrast, as anti-HIVdrug. When activated DNA is used as 
tenplate primer of Pol , it carmotrecognize inhibiting eflFect 
formostpartwithL-dTTP,itusesvis-a-vis Pol ,when 
poly [rA] - oligo [dT], as template primer it only canrecogrrize 
little obstruction But on one hand, it could recognize inhibiting 
eflFect with L - dTTP ,vis-a-vis Pol , when it conpares with 
AZT -TP, inhibitory activity was alittle low. In addition, - 
dTTP showed weak inhibition vis-a-vis Pol . When it uses 
poly [r A] - oligo [dT] wdiich M. business is done for activity 
measurement of the retrovirus reverse transcriptase, as tenplate 
primer L - dTTP showed strong inhibition vis-a-vis theHTV- 1 
RT. result is shown in Figure 1 throu^ Figure 4. When 
enzyme obstruction style was examined with line '^?-r -bar- 
Berk * plotconceming inhibiting effect for HTV-l RT of L - 
dTTP wiiich is shown in the Figure 4, dTTP and competitive 
inhibition wiiich are a substrate it does L - dTTP, itwas shown 
densely. As for Ki /Kn>value of L - dTTP for HV-l RT with 
0.07 , as for theL - dTTP ^jproximately 1 4-fold hi^ afiBnity 
was shown vis-a-vis theHTV-l RT, in conparison with dTTP of 
substrate. 

[0010] 

[EflFects of the Invention] Because reverse transcriptase inhibito 
r of this invention obstructs reverse transcriptase wiiich 
theespecially HTV is produced strongly, it is usefid in treatment 
ofthe AIDS and disease control * delay after infection In 
addition, it is use&l as reagent wliich is used because of the 
biochemistry and genetic engineering or other research. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a figure which shoNvs effect of reverse transcript 
ase inhibitor of this invention forthe calf th^orus DNA 
polymerase (Pol ). 

[Figure 2] It is a figure which shows effect of reverse transoipt 
ase inhibitor ofthis invention forthe rat DNA polymerase . 

[Figure3] It is a figure wWch shows effect of reverse transcript 
ase inhibitor of this invention forthe bovine liver DNA 
polymerase . 

[Figure 4] It is a figure wlich shows effect of reverse transcript 
ase inhibitor ofthis invention forthe retrovirus reverse 
transcriptase (HIV-1 RT) of HIV - 1 derivatioa 

[Figure 1] 
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[Figure 2] 
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[Figure 4] 
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